Nanoparticle-mediated gene delivery: state of the art.
With the development of genomic and proteomic technologies, the prospect for gene therapy has progressed rapidly. This has been partly possible due to the emergence of a diverse array of polymeric and non-polymeric nanoparticles that are being investigated for their ability to deliver genes and drugs. In this review, particles have been pragmatically divided as chitosan-related and chitosan-unrelated nanomaterials. The state of the art in terms of the development, characterisation and evaluation of their in vitro and/or in vivo potential is discussed for each of these various particles. Although substantial progress has been made, the potential of these particles in the clinical arena and human responses remain to be evaluated. It is hoped that this review will provide an impetus for further studies of these particles, with the ultimate intent that one or more of these diverse nanoparticle-based non-viral approaches for gene transfer will translate from 'bench to bedside' in the future.